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Abstract. – OBJECTIVE: To compare diag-
nostic accuracy of sonohysterography vs hys-
teroscopy in patients with benign uterine endo-
cavitary findings.
PATIENTS AND METHODS: This retrospec-
tive study evaluated 202 patients submitted to
sonohysterography after transvaginal ultra-
sound examination suspicious for uterine en-
docavitary findings. Cytological sample was
taken and analyzed from the fluid used to dis-
tend the uterine cavity. Of 202 patients enrolled
for this study, 86 patients underwent gynaeco-
logical surgery, of whom 77 were treated with
operative hysteroscopy and 9 with other gynae-
cological surgical techniques. Statistical analy-
sis was performed to evaluate diagnostic
agreement between sonohysterography vs hys-
teroscopy and cytology vs histology.
RESULTS: Diagnostic concordance between
sonohysterography and hysteroscopy was sig-
nificant (k value 0.87). The correlation between
cytological and histological findings had a
moderate level of concordance (k value 0.49).
CONCLUSIONS: Sonohysterography pro-
vides a diagnostic accuracy as well as hys-
teroscopy, therefore, it could be considered an
alternative procedure in the diagnosis of be-
nign uterine endocavitary findings.
Key Words:
Sonohysterography, Hysteroscopy, Endometrial cytol-
ogy, Histological diagnosis, Benign uterine findings.i
Introduction
In the last years the introduction of ultra-
sounds in clinical practice strongly improved the
diagnostic accuracy, in both obstetrics and gy-
naecology, thanks to the continuous technologi-
cal evolution of images quality provided by the
new high-resolution devices. The wide variety of
symptoms reported by patients (oligomenor-
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rhoea, amenorrhoea, dysmenorrhoea, polymenor-
rhoea, abnormal uterine bleeding, acute and
chronic pelvic pain, infertility, recurrent miscar-
riage) helps guide the ultrasound examination in
the diagnosis of both congenital (genetic syn-
dromes, malformations) and acquired (endocavi-
tary neoformations, infections, endometrial fluid
collections, iatrogenic diseases as Ashermann’s
syndrome, hormonal changes) benign uterine en-
docavitary findings. Past studies have shown the
central role of sonohysterography especially in
those patients with abnormal uterine bleeding
(AUB). In order to establish a correct diagnostic
and therapeutical approach for AUB it is essen-
tial to define an organic bleeding cause according
to patient’s age and hormonal state (childbearing
age, perimenopause, postmenopause). AUB is
defined as an abnormal uterine bleeding in peri-
menopause and childbearing age patients, due to
anatomical causes (polyps, fibroids, adeno-
myosis, endometrial hyperplasia), neoplastic dis-
eases and iatrogenic factors. In 2010, Goldstein1
underlined the difficulties encountered in en-
dometrial sampling in diagnostic examinations,
especially because of endometrial’s pathologies
focal nature. In the past the diagnostic and thera-
peutic use of blind curettage of the uterus (D and
C, dilatation and curettage) was associated with a
10% false negative endometrial lesions2; in 1970,
the introduction of Vabra® Aspirator3 improved
diagnosis accuracy of malignant and premalig-
nant lesions up to 86%; in 1984 the Pipelle de
Cornier® 4 has shown an accuracy similar to
Vabra® Aspirator, resulting to be better tolerated
by patients5. In 1980 the high frequency ultra-
sound vaginal probes were available, allowing a
more exhaustive study of the uterus and en-
dometrium (technically defined by Goldstein in
1991 as “sonomicroscopy”). Later on, many mul-
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ticentre and prospective studies correlated the en-
dometrial thickness (< 4 mm and < 5 mm) to the
endometrial carcinoma onset in postmenopausal
women with AUB until 2009, when the ACOG
Committee Opinion No. 440 confirmed an en-
dometrial thickness more than 4 mm as threshold
for further diagnostic tests6.
The limits of conventional ultrasound 2D ex-
amination in endometrial findings have been re-
ported7; hence, the need for ultrasound subsets in
the study of endometrial findings spread out.
Nowadays sonohysterography is a well tolerated
contrastographic technique, allowing an adequate
visualization of the uterus. For this reason it can
be included in what Goldstein1 in 2010 defined
as “ultrasound screening”: an algorithm for triage
and management of benign uterine endocavitary
findings in perimenopause, postmenopause and
childbearing age patients.
Saline Infusion Sonohysterography (SIS) is an
ultrasound technique used to analyze uterus and
cavity contents through the use of a contrast me-
dia, such as a sterile saline solution injected into
the cavity through a transcervical catheter. SIS
sensibility results to be higher than 87% and its
specificity is above 66% in the study of benign
uterine endocavitary findings. Generally, sono-
hysterography is an easy operating examination,
well tolerated and burdened by a very low preva-
lence of complications8. Furthermore, the sono-
hysterography represents a valid diagnostic sup-
port in the study of benign endometrial and
uterus endocavitary findings, thanks to the possi-
bility to contextually perform a cytological ex-
amination through the use of sterile saline solu-
tion. Since numerous investigations showed the
possible migration of neoplastic cells in both the
fallopian tubes and peritoneum after saline solu-
tion injection, it is not suggested to perform
sonohysterography as soon as a neoplastic
pathology is suspected9-12. Nevertheless, hys-
teroscopy is still today the gold standard for the
diagnostic determining of uterine endocavitary
findings, due to the possibility to perform a tar-
geted biopsy. In this article we reported our case
load comparing diagnostic accuracy of sonohys-
terography vs hysteroscopy in benign uterine en-
docavitary findings.
Patients and Methods
This study evaluated 202 patients subjected to
sonohysterography after a conventional transvagi-
nal ultrasound examination suspicious for en-
dometrial or benign uterine endocavitary findings
from 2006 to 2012. Both symptomatic (AUB,
pelvic pain) and asymptomatic (routine ultra-
sound, follow-up for breast cancer) patients, in
childbearing, perimenopausal or postmenopausal
age were selected for the study population. All
patients gave their written informed consent. The
study was reviewed and approved by the Institu-
tional Review Board (Prot. CE 3389/14).
Patients with initial ultrasound examination
strongly suspicious for neoplastic disease were
not submitted to sonohysterography. Sonohys-
terography was performed using a flexible
catheter (40 cm length, CH 08). A pediatric Foley
(CH 08) with baloon was rarely used. The
catheter was introduced through the cervix and
positioned in the middle third of the uterine cavi-
ty, using a speculum and a tenaculum to hold the
cervix. Ultrasound guidance was used to check
the correct position of the catheter, so that the
uterine cavity could be filled with 20 ml of sterile
saline solution in order to evaluate the presence
of jutting formations or pathological thickening.
A cytological sample of the liquid used to dis-
tend the uterine cavity was taken for completion
and diagnostic support, making sure that the as-
pirated liquid was coming out of the uterine cavi-
ty and not from the vagina. All the patients un-
derwent the endometrial sampling for cytological
examination in liquid phase, except for those pa-
tients suspected for neoplastic pathology.
Out of the 202 patients, 86 (42.6%) underwent
gynaecological surgery, of whom 77 were treated
with operative hysteroscopy and 9 with other gy-
naecological surgical techniques with contextual
histological examination. Diagnostic agreement
between sonohysterography and hysteroscopy was
evaluated on the basis of histological examination.
Cytological and histological correlation and the
concordance between hysteroscopy and histologi-
cal findings were assessed. Association between
sonohysterography and age of the patients were
analyzed in order to relate the higher appearance
of a particular endocavitary finding whithin a cer-
tain age group, which indirectly represents the pa-
tient’s hormonal state. Similarly, also age and per-
forming surgery choice were inquired.
Statistical Analysis
SPSS 9 software (SPSS Inc., Chicago, IL,
USA) was used for statistical data processing,
obtaining the descriptive analysis for each demo-
graphic parameter. We used the K test of Cohen
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for the study of concordance about qualitative
variables. K test values by Cohen for the study of
concordance are: 0 (no concordance); 0-0.4 (poor
concordance); 0.4-0.6 (moderate concordance);
0.6-0.8 (good concordance); 0.8-1 (optimal con-
cordance), 1 (maximum concordance). The com-
parative diagnostic accuracy between sonohys-
terography and hysteroscopy was assessed using
ROC curves and measuring the AUC (area under
curve, value 0-1, cut value 0.5).
Results
The 202 patients, aged between 25 and 80
years with an average age of 52 years (±11.3 DS)
underwent ultrasound screening and sonohys-
terography (Figure 1). Features of the study pop-
ulation are shown in Table I.
Ultrasound and cytological diagnosis results
are shown in Table II. From the 202 patients we
selected a cohort of restricted patients undergone
to gynaecological surgery with definitive histo-
logical examination, for a total of 86 patients
(42.6%), 77 undergone operative hysteroscopy
and 9 other surgery for neoplastic pathology or
other gynaecological concomitant pathology.
Hysteroscopic and histological diagnoses are list-
ed in Table II. The result of correlation analysis
between diagnoses obtained with sonohysterog-
raphy and operative hysteroscopy resulted to be
significant (K value 0.87). No statistically signif-
icant correlation between age of the patient and
ultrasound diagnosis was observed (K value
0.73). No statistically significant correlation be-
tween age of patients and surgery was found (K
value 0.83), as there was not a linear correlation
between the two variables that had a Gaussian
distribution, taking the age as a dependent vari-
able (Figure 2). Cytological and histological di-
agnosis presented moderate concordance (K val-
ue 0.49). We also attempted to justify the inade-
quacy of samples submitted to cytological exami-
nation in relationship to the age of patients and
their hormonal status. About the 52 inadequate
cytological samples, 2 (4%) were taken from pa-
tients with previous breast cancer and in amenor-
rhea; 23 (44%) belonged to patients in childbear-
ing age (including perimenopausal period) and in
proliferative phase and 27 (52%) concerned post-
menopausal patients. Twenty-nine (56%) cyto-
logical samples resulted inadequate were related
to patients in inactive hormonal status (amenor-
rhea, menopause). This may explain the absence
of endometrial exfoliating cells in cytological
sampling made on washing liquid and not
through cavity scraping or curettage. The statisti-
cal analysis showed an evident difference con-
cerning the two exam’s specificity. The diagnos-
tic accuracy of the sonohysterography versus op-
erative hysteroscopy was calculated with ROC
curves by measuring the value of AUC (Figures
3, 4). The two techniques were substantially sim-
ilar in terms of accuracy (0.614 for sonohys-
terography and 0.577 for hysteroscopy).
Discussion
Transvaginal ultrasound represents a non-in-
vasive diagnostic screening technique used to
highlight all those findings involving uterus and
uterine cavity13. Sonohysterography was intro-
duced as ultrasound subset in order to improve
the performance of traditional transvaginal ultra-
sound, with a reported sensibility above 87%
Ultrasound Cases
indication N (%)
Routine check-up 109 (54%)
Abnormal uterine bleeding 67 (3%)
Prior breast cancer (oncologic follow-up) 24 (12%)
Pap test AGC 1 (0.5%)
Pelvic pain 1 (0.5%)
Childbearing/perimenopause 94 (46.6%)
Postmenopause 93 (46%)
Amenorrhea 15 (7.4%)
Table I. Features of the population.
Figure 1. Chart of age distribution of patients.
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Ultrasound diagnosis Cytological diagnosis
Cases N (%) Cases N (%)
Endometrial polyps 90 (44.5%) Endometrial atrophy
1 (0.5%)
Endometrial thickening 27 (13.4%) Absence of endometrial cells
52 (25.7%)
Endometrial thickening and polyps 2 (1%) Atypical cells
5 (2.5%)
Suspect for neoplastic pathology 5 (2.5%) Dubious endometrial hyperplasia
1 (0.5%)
Endometrial fluid collection 1 (0.5%) Endometrial hyperplasia
17 (8.4%)
Endometrial fluid collection and synechiae 1 (0.5%) Atypical endometrial hyperplasia 4 (2%)
Submucosal uterine myoma 12 (5.9%) Neoplastic cells 2 (1%)
Endometrial fluid collection and polyps 1 (0.5%) Normal examination 117 (57.9%)
Normal ultrasound examination 63 (31.2%) Inflammation 1 (0.5%)
Endometrial fluid collection drained 2 (1%)
Hysteroscopic diagnosis Histological diagnosis
Cases N (%) Cases N (%)
Endometrial polyps 58 (75.3%) Polyps and endometrial atrophy 1 (0.5%)
Increased endometrial thickness 9 (3.9%) Endometrial hyperplasia 4 (2%)
Myoma 3 (3.9%) Endometrial atypical hyperplasia 5(2.5%)
Normal 7 (9.1%) Endometrial polipoid hyperplasia 3 (1.5%)
Endometrial carcinoma 3 (1.5%)
Uterine myoma 4 (2%)
Negative for pathology 9 (4.4%)
Endometrial polyps 46 (22.7%)
Polyp and endometrial hyperplasia 1 (0.5%)
Polyp and endometrial atypical hyperplasia 2 (1%)
Hyperplastic polyps 8 (4%)
Absence of histological examination 116 (57.4%)
Table II. Instrumental and hystopathological findings.
and a specificity higher than 66% in the diagno-
sis of all kinds of uterine endocavitary
findings14. In our selected sample all patients un-
derwent a prior transvaginal ultrasound screen-
ing and a sonohysterography in the suspect of
benign uterine endocavitary findings (except 5
patients with suspected neoplastic disease). Pa-
tients in perimenopause represented at the same
time, both a difficulty for the clinician in the di-
agnostic classification of abnormal uterine
bleeding (dysfunctional uterine bleeding,
anatomical causes, neoplastic disease) and a
starting point for further examinations, especial-
ly in those symptomatic patients. Goldstein1 in
2010 assessed that postmenopausal bleeding is
an endometrial cancer until proven otherwise,
differently from perimenopausal age bleeding
which resulted to be more problematic. Indeed,
absence of ovulation, resulting very often in an
abnormal uterine bleeding in women over 35
years, may represent the primum movens for di-
agnostic examinations to exclude endometrial
carcinoma according to ACOG 200115; above all
in consideration of the arbitrariness of the clini-
cal definition of menopause as absence of men-
strual flow for 12 months and in relation to the
fact that the gonadotropins values may not al-
ways reflect definite shift in the ovarian func-
tion. Furthermore, in our study we did not find a
statistically significant correlation between age
and ultrasound diagnosis, and neither between
age and surgery, to support that none uterine
pathology can be excluded if not readily deter-
mined, regardless of age. So we divided our pa-
tients depending on age, clinical symptoms re-
ferred, hormonal status and we tested them using
sonohysterography and endometrial cytology as
a diagnostic completion, reserving to hys-
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teroscopy a primarily surgical role for those cas-
es in which the endometrial evaluation was in-
sufficient if compared to the clinical case (tech-
nique failure). Furthermore, from a diagnostic
point of view comparing sonohysterography and
operative hysteroscopy we found a good level of
concordance with the K test and measuring the
AUC by the ROC curve, which currently repre-
sents the best method of statistical comparison
of two diagnostic techniques. We found a high
diagnostic accuracy in both techniques (0.614
for sonohysterography and 0.577 for hys-
teroscopy). Multiple studies correlated sonohys-
terography and hysteroscopy with variable re-
sults. Suna Soguktas et al16 in 2012 showed a su-
periority in terms of diagnosis of hysteroscopy
versus sonohysterography and transvaginal ultra-
sound with AUC in the ROC curves of 0.947,
0.894, 0.778 respectively, stressing however the
additional utility role of sonohysterography in
diagnostic path for AUB especially when com-
pared to transvaginal ultrasound. Grimbizis et
al13 in 2010 confirmed the same concept of supe-
riority of hysteroscopy compared to sonohys-
terography (also this analysis was conducted us-
ing ROC curves), highlighting the superiority of
sonohysterography in terms of cost and tolera-
bility of examination compared to transvaginal
ultrasound. Concerning the tolerability of exami-
nation, Graziano et al17 showed a significantly
lower pain intensity of sonohysterography com-
pared to hysteroscopy. Abu Salem et al18, in-
stead, showed how the sonohysterography sensi-
tivity, specificity and diagnostic accuracy in-
creases using the 3D reconstruction, resulting in
some cases equal or superior to hysteroscopy,
especially in the evaluation of the structures out
of the uterus (fibroids, ectopic pathologies). The
correlation between cytological and histological
diagnosis was moderately significant (K value
0.49). Endometrial cytology was less sensitive
but more specific in the diagnosis of endometrial
carcinoma with a good detection rate for diagno-
sis of typical and atypical endometrial hyperpla-
sia. Our findings showed that the inadequacy of
cytological specimens derives from the insuffi-
cient presence of exfoliating endometrial cells in
the washing fluid in case of endometrial atrophy
in patients with amenorrhea or in post-
menopausal women. Surely, the cytological sam-
pling, a non-invasive way to achieve better com-
Figure 2. Correlation between age of patients and surgery.
Figure 3. Area under the curve test result variable(s): pre-
dicted value of sonohysterography: 0.614.
Figure 4. Area under the curve test result variable(s): pre-
dicted value of hysteroscopy: 0.577.
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pliance of patients, was in some cases inade-
quate for the diagnostic purposes. Surgical treat-
ment is based on sonohysterography exam in-
stead of cytological sampling that often provides
unsatisfactory results. In contrast to carcinoma
of the cervix there is not an endometrial cytolog-
ical screening and the application of the method
is based on the needs and experience of the oper-
ators. Buccoliero et al19 in 2007 in a study con-
ducted on 670 women with endometrial thicken-
ing (> 4 mm) during transvaginal ultrasound and
undergone cytological sampling in the liquid
phase and hysteroscopy, assessed sensitivity and
specificity of cytology and they resulted respec-
tively 95%, and 98%, equal in terms of diagnos-
tic accuracy to histological examination. In
Japan the endometrial cytology is accepted as a
method of screening for endometrial pathology
and considered to be satisfying to exclude en-
dometrial cancer or precancerous lesions (atypi-
cal hyperplasia)20. There is not a unanimous con-
sensus on methodology. The cytological exami-
nation in the liquid phase resulted to be useful
than conventional cytological examination be-
cause it eliminates contamination by cervical
mucus and blood21 and, as the endometrial cytol-
ogy is globally a not negligible diagnostic sup-
port, some authors22 tried to codify diagnostic
criteria about cytological and morphological
characteristics of the endometrial elements in
liquid phase.
Conclusions
Hysteroscopy, providing an opportunity to
perform histological examination, represents the
definitive diagnostic and therapeutic way for
management of patients with suspected uterine
endocavitary findings. In our case load sonohys-
terography provides a diagnostic accuracy as
well as hysteroscopy; furthermore, sonohys-
terography seems to be a useful additional tool
in the diagnosis of benign uterine endocavitary
findings.
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